519 5 9 W
Vol.19 No.9

TEERERFR

The Chinese Journal of Nonferrous Metals

2009 49 A
Sep. 2009

XER/S: 1004-0609(2009)09-1658-05

Ni BUX Al 33 SrAlL, & & &/FES s h#
1 RERI RN

ek, REE, ARG, K B FER

(R TR MPRRL S TR BE, FI st 210009)

8 E: WFIT NSO IR ALY Zintl A4 4 SrAl, SERAMEES) 1SRRI . & S A ) )y 2 ih kAT
PG, BEITIEMATTRE, o T AW ER T E. XRD 48 E£ M, Ni Ut Al B 6432l SrAl-
SrsAlg. AINi Il StAl ML BEA Ni USRI, SrAl, 5 SrsAlg AR/, 1 AING F1 SrAl FHZE#7H N .
SRR, Ni AR T A B NRER R, BRIt m T &8 MR Es) i 2E k.

FEHIE: AR SrAL &4 Zintl AH; B

PESES: TG 139.7 SCHRFRIRED: A

Effect of Ni substitution for Al on crystal structure and
hydrogenation kinetics of SrAl, alloy
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(College of Materials Science and Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: The effect of partial substitution of Al by Ni on the crystal structure and hydrogenation kinetics of the Zintl
phase alloy SrAl, was studied by X-ray diffraction (XRD) and hydrogenation measurements. The kinetic parameters and
control steps for the hydrogenation of SrAl,_,Ni, alloys were studied. The results show that the Ni-substituted alloy is
mainly composed of SrAl,, SrsAly, SrAl and AINi phases. With the increase of Ni substitution content, the amount of
SrAl, and SrsAly phases decreases, while the amount of SrAl and AINi phase increases. The maximum hydrogen

absorption capacity is decreased, but the hydrogenation kinetics of the alloy is improved greatly after Ni substitution.
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Fig.1 XRD patterns for SrAl,_ Ni,(x =0, 0.1, 0.2, 0.3 and 0.4)
alloys
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Table 1 Structural parameters and phase abundance of SrAl,_Ni, (x = 0, 0.1, 0.2, 0.3 and 0.4) alloys refined by XRD Rietveld

analysis
Alloy Phase Lattice parameter/A Abundance/
a b c %
SrA12
Ry =15.43% SrAl, 7.891 4(2) 4.796 0(3) 7.952 3(3) 100
5=13.08
SrsAly 5.872 1(5) 35.653 0(1) 85.6
StAlyoNio.s AINi 2.857 9(2) 3.9
Ryp=16.98%
=201 SrAl 12.72 7(1) 2.6
SrAl 7.911 6(4) 4.804 9(2) 7.9519(1) 7.9
SrsAly 5.875 5(2) 35.668 0(4) 68.5
SrAl, gNig ;
AINi 2.864 0(1) 17.1
Ryp=15.04%
=259 SrAl 12.73 0(3) 12.6
SrAl 7.912 0(2) 4.807 2(1) 7.950 8(2) 1.8
StAl i SrsAly 5.873 4(3) 35.659 0(5) 523
Ryp=10.95% AINi 2.867 7(5) 32.8
§=2.47 SrAl 12.73 3(2) 14.9
StAl (Nio s SrsAly 5.874 6(2) 35.665 0(3) 37.0
Ryp=9.39% AINi 2.872 0(7) 418
§=237 SrAl 12.73 9(8) 212

Ry,,: Weighted profile factor of Rietveld refinement; S: Goodness of fit.
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Fig.2 Hydrogen absorption curves of SrAl,- Ni, (x=0, 0.1, 0.2,
0.3 and 0.4) alloys measured at 47 3K under 3 MPa hydrogen

pressure
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Table 2 Kinetic parameters and control steps for the hydrogenation of SrAl,_Ni, (x=0, 0.1, 0.2, 0.3 and 0.4) alloys measured at 473

K under 3 MPa hydrogen pressure

Alloy 2(9) kis™! r Controlling step
SrAl, (£<0.88) 1-(1-8"=K(T, P)t 1.39X 107 0.997 89 Chemical reaction
SrAl; Ni (£<0.86) (1= =1)’=K(T, P)t 5.6%107° 0.996 19 3D-diffusion
SrAl, gNig, (£<0.91) (1= —11=k(T, P)t 8.06X107° 0.999 62 3D-diffusion
SrAl ;Nig5 (£<0.91) (1= 11P=K(T, P)t 7.75%X10°° 0.998 13 3D-diffusion
SrAl,; ¢Nig 4 (£<0.81) [1-(1-&)"*P=k(T, P)t 1.42X107° 0.995 88 3D-diffusion
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